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Three South American species of Asterella* 

Alexander W. Evans 

The genus Asterella has many representatives on the American 
continent. Most of the northern species are widely distributed, 
but the southern and tropical species tend to be more restricted 
in range. Of the fifteen North American species recognized by 
the writer in his recent revision only two are known to extend 
into South America. These are A. venosa, which was based on 
material from Brazil, and A. lateralis, which Spruce collected in 
Ecuador. No other South American stations for either species 
have been recorded. In the present paper three species which 
are not known to extend into North America are discussed. Four 
other South American species have been described by Stephani 
in his Species Hepaticarum, but no material of these is available 
at the present time. 

i. Asterella chilensis (Mont.) comb. nov. 

Fimbriaria chilensis Nees & Mont.; Montagne, Ann. Sci. Nat. 

Bot. II. 9:41. 1838. 
Hypenantron chilense Trevis. Men. R. 1st. Lomb. III. 4: 441. 1877. 

Thallus green, becoming brownish or purplish with age, the 
ventral scales usually more deeply pigmented, mostly 0.5-1 cm. 
long and 1.5-2.5 mm. wide, in fertile branches broadening out 
somewhat at the apex, plane or somewhat concave, the thin and 
slightly wavy margins not incurved when dry, branching normally 
by forking, sometimes (according to published descriptions) 
innovating at the apex, keel broad and rounded; epidermis com- 
posed of cells with slightly thickened walls, sometimes with more 
or less evident trigones, averaging about 35 x 25 m; pores slightly 

* Contribution from the Osborn Botanical Laboratory. 

t The North American species of Asterella. Contr. U. S. Nat. Herb. 20: 247- 
312. 1919. In this paper full descriptions may be found of the following species 
referred to in the present article: A. elegans (Spreng.) Trevis., A. lateralis M. A. 
Howe, A. Lindenbergiana (Corda) Lindb., ^4. Ludwigii (Schwaegr.) Underw., A. 
lenella (L.) Beauv., and A. venosa (Lehm. & Lindenb.) Evans. 
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elevated, measuring (with their surrounding cells) mostly 90-100 fi 
in length and 80-90 jx in width, surrounded usually by six (more 
rarely five or seven to nine) radiating series of cells with two or 
three cells in each series, radial walls slightly thickened; cells 
with oil bodies as in A . tenella; green tissue loose especially toward 
the margins, air chambers in two or three layers in the median 
portion, those of the dorsal layer sparingly subdivided by supple- 
mentary partitions and considerably larger than the deeper cham- 
bers; compact tissue occupying about two thirds the thickness of 
the thallus in the median portion, thinning out gradually on the 
sides and extending about halfway to the margins, composed of 
thin-walled cells without pits (so far as observed) ; mycorrhiza 
present ; ventral scales ovate to lunulate, reddish purple throughout 
or sometimes with bleached appendages, marginal slime-papillae 
very short-lived, cells containing oil-bodies mostly three to five, 
scattered, appendages usually borne singly, rarely in pairs, nar- 
rowly subulate, scarcely or not at all constricted at the base, 
mostly 0.3-0.45 mm. long and 0.06-0.12 mm. wide, acuminate, 
entire (or sometimes, according to Stephani, with a basal spine), 
the cells mostly 40-60 /* long and 15-35 n wide: inflorescence 
paroicous, the antheridia forming a small and vaguely defined 
group close to the peduncle of the female receptacle: female 
inflorescence borne on a leading branch, peduncle mostly 1-1.5 
cm. high, more or less purple, with small clusters of narrow paleae 
at base and apex but otherwise naked or nearly so ; disc of recep- 
tacle green or yellowish, mostly 2-3 mm. across, bluntly conical 
and usually three- or four-lobed to about the middle, the lobes 
dilated at the apex, covered over with low coarse tubercles, giving 
the ends of the lobes a crenate appearance, the involucres broad 
and undivided, entire or nearly so; pseudoperianths white, 
extending downward and outward, mostly eight-cleft, the divisions 
subulate, becoming free with age : capsule wall not studied (hyaline, 
according to Stephani) ; spores yellow to brownish yellow, mostly 
80-90 fi in diameter, with a thin, wavy, and minutely crenulate 
wing, 10-16 n wide along the edges, whole surface covered over 
with a very fine and irregular reticulum, the meshes mostly 1-5 fi 
across, formed by a system of delicate anastomosing lines, spherical 
face showing in addition a coarse reticulum with meshes 16-20 // 
across, formed of ridges similar to the wings, plane faces without 
ridges (so far as observed), margins of wings and ridges more or 
less broadened; elaters pale yellow, mostly 120-200 yu long and 
about 6 n wide, tapering slightly toward the blunt ends, usually 
with two loosely twisted spirals throughout the entire length. 

Known only from Chile; the following specimen has been 
examined : 
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Chile: near Santiago, 1915, N. Cosies (N. Y.).* 

The type material was collected by Bertero near Quillota; 
Stephani has since reported the species from Pelaquen, P. Dusen 
(in Bih. K. Svensk. Vet.-Akad. Handl. 26 (3 6 ) : 17. 1900). 

According to Montagne's account the capsules of the original 
material were immature, making it impossible to give any data 
about the spores and elaters. The description of the gametophyte, 
however, is unusually full and discusses certain histological 
features which were usually ignored at that time. It calls atten- 
tion, among other things, to the thallus broadening out from a 
narrow linear base; to the elevated pores, making the epidermis 
appear undulate in cross section; to the large air chambers in the 
green tissue, arranged in a single layer; to the coarsely tuberculate 
receptacle, three- or, rarely, four-lobed to the middle, with veiny, 
truncate lobes; to the apical paleae of the peduncle; to the rela- 
tively short pseudoperianth, with six to eight divisions, free at 
maturity. There is little to criticise in his account, except that 
the undulate appearance of the epidermis is not always striking 
and that the air chambers are in more than one layer in the median 
portion of the thallus. As a matter of fact they are in one layer 
toward the margin, and the more deeply situated median cham- 
bers are difficult to demonstrate in dried material. Stephani, in 
his description, assigns a paroicous inflorescence to the species, 
noting the androecium at the base of the peduncle, and adds that 
the spores are yellow, rough, and broadly winged and that the 
elaters are hyaline and bispiral. He places the species in the 
same group as A. tenella, A. macropoda, and A. Lindenbergiana> 
on account of the shape of the receptacle, which he describes as 
shortly conical and obtuse at the apex. 

In general appearance A . chilensis bears a strong resemblance to 
A. tenella and A. Ludwigii, and the species agree further in their 
dichotomous branching; in their paroicous inflorescence; in their 
normally eight-cleft pseudoperianths, the divisions of which 
become free at maturity; and in their yellow spores with broad 
wings along the edges and a coarse surface-reticulum, at least on 
the spherical faces. Of course the structure of the green tissue 

* In the citation of specimens "N. Y." signifies the herbarium of the New 
York Botanical Garden and " Y," the herbarium of Yale University. 
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will at once distinguish the Chilean species, the dorsal air chambers 
being subdivided by supplementary partitions, while those of 
A. ienella and A. Ludwigii remain undivided. The basal portions 
of the ventral scales, moreover, have fewer cells with oil-bodies 
and the appendages are much more slender. The deeply lobed 
female receptacle is also a distinctive feature, the lobes being much 
shorter in A. tenella and scarcely evident in A. Ludwigii. In 
A. venosa, with which the species was compared by Montagne, 
the thallus is far more delicate, the disc of the female receptacle 
is flatter, the spores are smaller, and there is no coarse reticulum 
on the surface. 

2. Asterella macropoda (Spruce) comb. nov. 
Fimbriaria macropoda Spruce, Trans. Bot. Soc. Edinburgh 15: 

564. 1885. 
Fimbriaria canalensis Spruce, I.e. 564. 1885. 
Fimbriaria Mandoni Steph. Bull. Herb. Boissier 7: 207. 1899. 

Thallus green above and sometimes throughout but usually 
with the margin and ventral surface more or less pigmented with 
purple, mostly 2-3 cm. long and 5-8 mm. wide, plane or nearly 
so with undulate and often crispate margins, branching by forking 
and also by apical innovations and intercalary ventral outgrowths, 
keel narrow but rounded : epidermis composed of cells of somewhat 
thickened walls, sometimes with distinct trigones, averaging about 
28 x 24 n (exceptional cells sometimes 60 /j, long) ; pores somewhat 
elevated, measuring (with their surrounding cells) mostly 120-140 n 
in length and 100-120 fi in width, surrounded by eight (sometimes 
seven, nine or, rarely, ten) radiating series of cells with four 
(sometimes three or five) cells in each series, radial walls distinctly 
thickened, becoming thinner toward the opening; cells containing 
oil-bodies as as in A. tenella; green tissue loose, the air-chambers in 
three or four layers (in the median portion), those of the dorsal 
layer sparingly subdivided by supplementary partitions and thus 
appearing about as large as the deeper chambers; compact tissue 
occupying about half the thickness of the thallus in the median 
portion, thinning out gradually on the sides but extending scarcely 
more than one-tenth the distance to the margin, composed of 
cells with slightly thickened, pitted walls: mycorrhiza sometimes 
present; ventral scales ovate and long-decurrent, purple through- 
out or with the appendages and margins more or less bleached, 
cells containing oil-bodies mostly eight to twelve, scattered, 
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slime-papillae short-lived and inconspicuous, marginal cells 
smaller and more irregular than the median cells, appendages 
one or two, usually distinctly constricted at the base, narrowly 
ovate to lanceolate, mostly 0.35-0.75 mm. long and 0.15-0.35 
mm. wide, the apex rarely rounded, usually obtuse, acute or api- 
culate, the margin entire or vaguely crenulate from projecting 
cells, cells averaging about 45 x 25 fi, one or two smaller cells with 
oil-bodies often present: inflorescence autoicous: male inflores- 
cence borne on a very short ventral branch (so far as observed), 
consisting of a cluster of antheridia, variable in number, and 
destitute of marginal paleae, ostioles short: female inflorescence 
variable in position, sometimes borne on a branch of a dichotomy, 
sometimes on a ventral branch, variable in length; peduncle mostly 
1.5-5 cm. long, with very long scattered paleae and an apical 
cluster, more or less pigmented with purple; disc of receptacle 
often purple, mostly 4-7 mm. across, delicate in texture, the center 
depressed -hemispherical, mostly four-lobed to about the middle, 
the lobes spreading almost horizontally, broadening out and 
separated by sharp sinuses, upper surface covered over with coarse 
tubercles, making the margins appear crenate, involucres green 
to purple, undivided, entire or nearly so, not reaching the margins 
of the lobes; pseudoperianth extending downward and outward, 
yellowish brown at the base and rarely throughout, usually for 
the most part deep vinous purple, mostly twelve- to sixteen-cleft, 
the divisions becoming filiform upon drying, coherent at the apex : 
capsule brown to purple, circumscissile by an irregular line; 
spores brown, translucent, mostly 80-90 fx in diameter, with 
thin and wavy, minutely crenulate wings 12-14 /* wide along the 
edges, entire surface minutely and closely punctulate or with 
short and irregular lines, spherical face showing in addition a 
coarse and usually regular reticulum, the meshes mostly 20-30 p. 
across, enclosed by the marginal wings and a series of similar 
anastomosing ridges, each plane face with a similar but often 
incomplete reticulum, margins of wings and ridges darker and 
somewhat thicker, marked by subparallel lines, and often showing 
minute interstices especially at points of junction; elaters brown, 
variously curved, mostly 300-360 fj, long and 8-10 y, wide, tapering 
slightly to the blunt ends, mostly bispiral throughout. 

On rocks and banks of streams; known only from the Andes. 
The following specimens have been examined : 

Ecuador: Quito, W. Jameson (N. Y., listed by Mitten, as 
Fimbriaria elegans, in Jour. Bot. & Kew Misc. 3: 361. 1851); 
Pichincha, R. Spruce (N. Y.; type of Fimbriaria macropoda, 
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distributed in Hep. Spruceanae) ; Canelos, R. Spruce (N. Y., Y. ; 
type of F. canelensis, distributed in Hep. Spruceanae). 

Stephani lists Fimbriaria Mandoni from the following locality: 

Bolivia: Sorata, G. Mandon. 

In proposing Fimbriaria macropoda as a new species Spruce 
cited no specimens except those which he himself had collected 
"in rivuli ripis montis Pichincha." In Stephani's monograph 
the species is still restricted to the "Andes quitenses," but Jame- 
son, Lindig and Wallis are mentioned as collectors, in addition to 
Spruce. Stephani states, in fact, that he had not seen Spruce's 
original material at all. Unfortunately he gives no further infor- 
mation about the specimens which he cites, but it is possible to 
draw certain inferences from the fact that he does not allude to 
Jameson, Lindig or Wallis elsewhere in connection with the genus. 
There is a probability, for example, that Jameson's specimens 
are those from Quito, listed by Mitten under the name F. elegans. 
There is a further probability that Lindig's specimens are those 
which Gottsche* referred to F. Lindenbergiana on account of their 
violet-colored capsules. They were collected at Boqueron and 
Tocarema, in the province of Bogota, Colombia; and, although 
these stations are not actually in the "Andes quitenses," they are 
assuredly in the same general mountainous district. There is also 
a possibility that Wallis's specimens may have come from Colom- 
bia, where most of his South American Hepaticae were collected. 
Unfortunately the writer has been unable to consult the specimens 
in question, so that it is impossible to support these inferences by 
direct evidence. 

In Spruce's original description many of the distinctive 
features of the species are clearly brought out. The delicacy and 
translucency of the thallus, for example, are emphasized and 
attention is called to the purple pigmentation of the margin and 
ventral surface; to the small number of epidermal pores present; 
to the narrow midrib; to the very long peduncle of the female 
receptacle, with scattered paleae and a denser cluster at the apex; 
to the deeply four-lobed disc, covered over with tubercles; to the 
membranous involucre, narrower than the lobes; to the rose- 
purple segments of the pseudoperianth, connate at the apex; and 

* Ann. Sci. Nat. Bot. V. I: 187. 1864. 
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to the large spores with the outer wall pellucid and " laxe celluloso " 
(in apparent allusion to the coarse surface-network). Spruce 
ascribed a dioicous inflorescence to the species, probably because 
the male branches escaped his notice, and stated further that 
ventral branches were lacking, that apical dichotomies were very 
rare, that the female inflorescence was terminal (presumably on 
the main thallus or on one of its innovations) , and that the pseudo- 
perianth was definitely twelve-cleft. 

Stephani, in his description, states that the sexual branches 
are ventral in position and at least implies that forking is less 
uncommon than Spruce indicates. He definitely assigns an 
autoicous inflorescence to the species and emphasizes the minute- 
ness of the male branches. He also describes certain structural 
features omitted by Spruce, such as the green tissue with narrow 
air chambers and the elevated epidermal pores, each surrounded 
by six radiating series of cells with four cells in a series. In this 
last characterization no allowance is made for variability, and 
the same criticism would apply to his account of the appendages 
of the ventral scales. According to his statements these are 
borne in pairs and are approximate, elongated, parallel, lanceolate, 
and composed of very irregular cells. In the writer's experience 
the appendages are often borne singly — the only condition men- 
tioned by Spruce — and, although the parallel position of paired 
scales is sometimes striking, it is by no means constant. Steph- 
ani's description of the spores as 63 11 in diameter, yellowish, and 
broadly "lobate cristate" might also be amplified to advantage. 

Spruce's F. canalensis was based on material which grew on 
wet and shaded rocks. As emphasized in the original description 
the plants are extremely delicate, and the thallus shows almost no 
signs of pigmentation except on the appendages of the ventral 
scales. Stephani throws doubt upon the constancy of these 
features, suggesting that plants of less sheltered situations might 
perhaps be more robust, and the writer feels that these doubts 
are amply justified. It may be further shown that the points of 
resemblance brought out in the descriptions of F. canalensis and 
F. macropoda are many, and important, while the differences are 
either insignificant or inconstant, this being true not only of those 
drawn from the texture and color but also of those drawn from 
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other structural features. The writer therefore feels compelled 
to regard the two species as synonyms and maintains the specific 
name macropoda because F. macropoda precedes F. canalensis in 
Spruce's work. A careful study of the specimens listed above 
(which include the types of both species) has also shown that this 
reduction to synonymy is warranted. 

Among the resemblances mentioned by Spruce the following 
may be cited as important: the narrow midrib; the terminal 
female receptacle; the slender paleae of the peduncle, clus- 
tered at the apex but scattered elsewhere; the tuberculate disc, 
four-lobed to the middle; and the violet-colored divisions of the 
pseudoperianth. Stephani adds that the inflorescence in both is 
autoicous, that the minute male inflorescences are borne on short 
ventral branches, and that the elaters are bispiral. Among the 
differences brought out by Spruce it will be sufficient to note the 
following: in A. canalensis the thallus is elongated, the appendages 
of the ventral scales are lanceolate-subulate, the peduncle is 
short and the pseudoperianth is sixteen- (or seventeen-) cleft; 
while in A . macropoda the thallus is ovate-oblong, the appendages 
of the ventral scales are obliquely triangular and acuminate, the 
peduncle is long, and the pseudoperianth is twelve-cleft. Stephani 
describes or implies certain further differences in the epidermal 
pores, in the ventral scales, in the discs of the female receptacles, 
and in the spores ; but a careful scrutiny of his statements, as well 
as those quoted from Spruce will at once make it evident that 
these differences would easily come within the range of vari- 
ability to be expected in the organs concerned. 

The writer regrets that no specimens of F. Mandoni have 
been available for study and that the reduction of this species to 
synonymy might therefore be considered unjustifiable. A careful 
comparison of Stephani's descriptions, however, will show that 
the characters separating it from F. macropoda are exceedingly 
questionable, and that most of the organs are described in essen- 
tially equivalent phrases. Perhaps the most important differ- 
ences indicated are those drawn from the ventral scales and the 
spores. In F. Mandoni the appendages of the scales are said to be 
lanceolate, strongly attenuate, and filiform at the apex, and the 
spores are described as 90 n in diameter and broadly lobate- 
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winged; in F. macropoda (as already noted) the appendages are 
said to be merely lanceolate (nothing further being stated about 
the apices), and the spores are described as 63 /x in diameter and 
lobate-cristate. It has aleady been shown that the spores of 
F. macropoda usually (if not always) exceed 63 n in diameter ; 
and it will at once be obvious that the other differences noted are 
of very slight significance. 

A . macropoda occupies a somewhat unique position in the genus. 
The structure of the green tissue and the frequent occurrence of 
a female inflorescence on a long branch derived from a dichotomy 
indicates a relationship with A. Lindenbergiana and A. venosa, 
while the short ventral male branches and the not unusual occur- 
rence of a female inflorescence on a more or less abbreviated ven- 
tral branch indicates a relationship with A. elegans. Perhaps the 
relationship to A. Lindenbergiana is as close as any, the deep 
purple pseudoperianths being a very striking feature which 
both species exhibit. The spores, however, are essentially unlike, 
those of A . macropoda being brown and covered over with a coarse 
network, while those of A . Lindenbergiana are purple and covered 
over with a much finer and more irregular network. A . Linden- 
bergiana is further distinguished by its more extensive compact 
tissue and sharper keel, by its smaller and usually narrower scale- 
appendages, by its frequently paroicous inflorescence, and by the 
shorter lobes of its female receptacle. From A . venosa, with which 
Spruce compares his species, it differs in the possession of lateral 
intercalary branches, in its larger epidermal pores and less extensive 
compact tissue, in its autoicous inflorescence, in its purple pseudo- 
perianths with more divisions, and in its darker, larger and coarsely 
reticulate spores. 

3. Asterella boliviana (Steph.) comb. nov. 

Fimbriaria boliviana Steph. Spec. Hepat. 6: 11. 1917. 

Thallus yellowish green above, usually purple on the ventral 
surface and along the margin, mostly 1-1.5 cm. long and 4-6 mm. 
wide, more or less concave, especially when dry, the margins 
vaguely undulate-crispate, sometimes erect or incurved when dry, 
branching intercalary and lateral (so far as observed) , keel broad 
and rounded : epidermis composed of cells with distinctly thickened 
walls, sometimes with indefinite trigones, averaging about 48 x 
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24 fi; pores elevated, measuring (with their surrounding cells) 
mostly 100-120 ix long and 70-100 /x wide, surrounded by seven 
or eight (rarely six or nine) radiating series of cells with three 
(rarely four or two) cells in each series, radial walls more or less 
thickened ; cells containing oil bodies as in A . elegans; green tissue 
compact, the air chambers narrow, in three or four layers in the 
median portion of the thallus, those of the dorsal layer abundantly 
subdivided by vertical supplementary partitions not reaching the 
epidermis in the vicinity of the pores ; compact tissue occupying 
little more than half the thickness of the thallus in the median 
portion, thinning out rather abruptly in the sides and extending 
about halfway to the margin, composed of cells with slightly 
thickened, pitted walls; mycorrhiza not observed; ventral scales 
ovate to lunulate, pigmented throughout with a reddish purple or 
with more or less bleached appendages, cells containing oil- 
bodies numerous, mostly thirty to sixty, usually scattered but 
sometimes in pairs or small clusters, tending to be more numerous 
toward the margin, marginal slime papillae short-lived and incon- 
spicuous, appendages borne singly or in pairs, lanceolate to 
narrowly ovate merging gradually into the basal portion and 
scarcely or not at all constricted at the base, mostly 0.7-1.3 mm. 
long and O.3-O.35 mm. wide, margin entire or vaguely crenulate 
or denticulate from projecting cells, acuminate or abruptly api- 
culate or cuspidate, often tipped with a filament variable in length 
and variously curved, hooked or contorted, the cells very irregular 
usually including several with oil-bodies, averaging in the median 
portion about 70 x 30 n : inflorescence autoicous : male inflorescence 
borne on a short and slightly expanded ventral branch, the anthe- 
ridia forming an irregular median cluster without marginal paleae 
(so far as observed) , ostioles low ; female inflorescence borne on 
a slightly longer and more expanded ventral branch; peduncle 
more or less pigmented with purple, 1-2 cm. long when well de- 
veloped, bearing a loose cluster of filiform paleae at the apex 
and scattered paleae elsewhere; disc of receptacle about 4 mm. 
wide, bluntly conical, more Or less purple, shortly four-lobed, the 
lobes extending obliquely outward, surface bearing very low and 
coarse tubercles, especially on the lobes, giving the latter a crenate 
appearance, involucre not examined; pseudoperianth more or less 
splotched with purple, mostly eight- to ten-cleft, the divisions 
subulate, loosely connate at the apex and apparently becoming 
free at maturity: capsule wall not examined; spores brown or 
yellowish brown, mostly 90-110^ in diameter, with wavy, mi- 
nutely crenulate wings 12-14 M wide along the edges, spherical face 
covered over with a coarse and fairly regular network, the meshes 
mostly 16-20 jj, across, formed by a series of anastomosing ridges 
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similar to the marginal wings, plane faces with similar but more 
irregular networks, surface otherwise irregularly punctate and 
marked with fine and irregular lines, especially along the broadened 
out and darker margins of the wings and ridges, sometimes tending 
to form secondary and finer networks within the meshes of the 
coarse network; elaters brown or reddish brown, somewhat curved 
or often nearly straight, mostly 180-240 n long and 12-16 n wide, 
tapering toward the rounded ends, usually with two or three 
spirals in the median portion and one or two at the ends. 

Known only from Bolivia; the following specimens have been 
examined : 

Bolivia: without definite localities or dates, M. Bang (N. Y. ; 
two specimens, one numbered i86q, the other not numbered). 

The type locality is described by Stephani as follows: "Hab. 
Bolivia. (Bong, legit)." In all probability "Bong." is a mis- 
print for "Bang," and the specimens listed above represent a 
portion of the original material, but this cannot be proved at 
the present time. 

The original description of this distinct and interesting species 
is far from complete and makes no mention whatever of the epi- 
dermis, the green tissue, the spores or the elaters. The author 
emphasizes the robust and rigid thallus, the ventral and short 
sexual branches, and the large disc (6 mm. in diameter, according 
to his statements), semiglobose at the vertex and slightly con- 
stricted. He notes further the presence of four campanulate 
involucres, with large truncate mouths, without saying anything 
about the lobes of the receptacle, and he describes the ventral 
scales as large and purple, bearing a large, broadly oval appendage 
with a long hooked bristle at the apex. The material examined 
by the writer shows that the ventral scales are more variable than 
this description indicates and that the hooked apical bristle, 
although sometimes distinct, is usually represented by a straight 
or variously contorted or curved bristle. It shows, moreover, 
the frequent presence of two appendages. Unfortunately the 
specimens are insufficient to establish an autoicous inflorescence 
beyond a doubt, only one male branch having been observed; 
the features of the involucre have likewise been left undetermined 
in order to avoid the sacrifice of one of the few receptacles, but 
there is no reason for supposing that the involucre is in any 
way distinctive. 
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In the structure of the thallus, in the restriction of the sexual 
organs to ventral branches, and in many of the characters derived 
from the female receptacles and the spores, A. boliviano, shows a 
close relationship to A. elegans and especially to A. lateralis. It 
differs from both of these species in the broader and usually longer 
appendages of the ventral scales, which are usually much more 
abruptly contracted into an apical cilium and which are further 
distinguished by shorter cells and by the frequent occurrence of 
cells with oil-bodies. In the basal portions of the scales the cells 
with oil-bodies are unusually abundant, numbering at least twice 
as many as in A . elegans and often five to ten times as many. The 
elaters of A. boliviana, moreover, usually show two spirals at the 
ends, while those of A. elegans and A. lateralis usually show only 
one. 

In distinguishing A. boliviana from A. elegans further charac- 
ters of importance may be drawn from the sexual branches, the 
androecia, and the female receptacles. In A. boliviana the sexual 
branches (so far as known) are invariably short; the antheridia 
form a vaguely defined group without marginal paleae; and the 
female receptacle is covered over with very short tubercles, 
scarcely apparent in the central portion: in A. elegans the sexual 
branches vary greatly in length; the antheridia are in a clearly 
defined and elevated group, surrounded by marginal paleae; and 
the female receptacle is hemispherical in the center and covered 
over with longer and more conspicuous tubercles. Some of the 
characters which separate A . boliviana from A . elegans are shared 
by A. lateralis, but aside from the important differences derived 
from the ventral scales and elaters certain other differences derived 
from the spore markings deserve mention. In A. lateralis, 
except for the coarse reticulum, the spore surface is covered over 
with crowded and minute dots but not with lines; in A. boliviana 
the surface shows both dots and lines, the latter sometimes 
anastomosing and thus forming secondary reticula within the 
meshes of the coarse reticulum. 
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